Objectives: Patient satisfaction can provide a measure of service quality and serve as a predictor of health-related behaviors. Little is known about how patients' satisfaction with clinician-patient interactions affects their adherence to taking analgesics. The purposes of this study were to (1) investigate the predictors of patients' satisfaction with clinicians, and (2) examine whether patients' satisfaction with their clinicians can improve adherence to analgesic use. Design: A cross-sectional and descriptive design was used. Setting: Outpatient oncology clinic at a medical center in Taiwan. Participants: A convenience sample (N = 309) was recruited. Main outcome measures: The Medical Interview Satisfaction Scale 21 -Chinese Version, Short Version of the Barriers Questionnaire -Taiwan Form, Taiwanese version of the Morisky Medication Adherence Measure, and Interpersonal Physician Trust Scale -Chinese version, and Brief Pain Inventory Chinese Version. Results: Variables that could significantly predict patients' satisfaction were patient age and trust in clinicians, which together accounted for 33% of the total variance. Patients' satisfaction with their clinicians significantly predicted patients' adherence to medication use (OR = 3.10, P < 0.05). There was an interactive effect (OR = 0.12, P < 0.05) between patients' satisfaction and barriers to analgesic use. Correlation coefficients between barriers to analgesic use and patients' adherence are −0.52 (P < 0.001) and −0.13 (P = 0.20) in the higher satisfaction and lower satisfaction patients, respectively. Conclusions: Patients' satisfaction with their clinicians can have a positive effect on changing analgesics adherence behaviors when patients hold incorrect beliefs about analgesics. Patients' satisfaction has an important role in enhancement of analgesics adherence behaviors.
Introduction
Patient adherence is a core element in the treatment of chronic cancer pain. For patients with cancer pain, 70-90% of their pain can effectively be managed through use of analgesics [1] . However, large-scale, systematic studies over the last 10 years to assess the effectiveness of pain management in cancer patients showed that nearly half of patients do not receive effective management [2] . Successful pain management relies on patients' effective adherence to analgesic use [3] . However, pain intervention programs in recent decades have not demonstrated significant improvements in terms of patient adherence to taking analgesics to improve pain management [4] . The studies above should suffice to show the assumptions that patients presented with the correct knowledge and beliefs would demonstrate greater improvement of adherence behavior to medication need to be re-examined.
Cancer patients may be concerned with the negative effects caused by analgesics, and may be greatly influenced by their beliefs about enduring pain and misconceptions of analgesics. These barriers include fear of addiction and the side-effects of analgesics, the concern that increasing pain signifies disease progression, the belief that analgesics should be saved in case the pain gets worse, the desire to be a good patient, the fear that one's physician will be distracted from treating the disease to controlling the pain, the belief that the pain is caused by God or Karma and must be endured, and the concern that analgesics are better given as needed instead of on an around-the-clock scheduled basis [5] .
Patients' satisfaction with their clinicians can affect their compliance with treatment directives, cooperation intention with medical team, and, even further, prognosis of each patient's own disease [6] . Therefore, a patient's satisfaction with clinicians should not be limited to simply the end result of the quality of care. It may play more active roles in patient's participation intention as a driving force in doctor-patient interaction, thus promoting analgesics adherence [7] . However, the understanding of cancer patients' satisfaction with individual clinician-patient interactions is currently limited.
In this study, we hypothesized that patients' satisfaction with their clinicians has a positive effect on changing patients' adherence to taking analgesics. We used multidimensional tools to evaluate cancer patients' satisfaction with their clinicians and attempted to understand predictors of patients' satisfaction. It is possible that patients' satisfaction with care providers may play an important role in the relationship between cancer patients' analgesic use and their analgesics adherence.
Methods

Sample and participants
A convenience sample was recruited from an outpatient oncology clinic at one medical center in southern Taiwan. Our participants were recruited from the hematology oncology clinic at Kaohsiung Chang Gung Memorial Hospital in southern Taiwan, one of 23 medical centers in Taiwan. According to cancer characteristics and because health insurance in Taiwan covers full payment for cancer treatment, most cancer patients go to medical centers for treatment. Kaohsiung Chang Gung Memorial Hospital has 2686 beds and is the third largest in Taiwan. In addition, its annual outpatient number is 2 million people, earning it fifth ranking in Taiwan. The Chang Gung Memorial Hospital system has eight hospital districts that together account for 10% of total health insurance. There were 321 patients who met the criteria of this research, and 319 were willing to participate. During the course of the study, there were 10 patients for whom we did not collect complete data on adherence to taking medicines or who did not return to the clinic for various reasons. The final sample consisted of 309 patients for a response rate of 96%. Inclusion criteria required that patients (1) have a diagnosis of cancer, (2) be at least 18 years old, (3) have experienced cancer pain in the last 24 hours, (4) have been taking oral analgesics for more than 1 week, and (5) take analgesics by themselves. Patients were excluded if they (1) were cognitively impaired, (2) had metastasis to the brain, (3) only used Duragesic (Fentanyl patches), or (4) experienced acute pain induced by surgery.
Measures
Medical Interview Satisfaction Scale 21 (MISS 21) -Chinese Version (MISS 21-C)
The MISS was developed by Wolf et al. to assess patients' satisfaction with individual clinician-patient consultations, in view of the fact that the scale must have multidimensional factors and be a comprehensive assessment tool to evaluate the patient's view, feelings and responses in clinician-patient interaction settings [8] . Meakin and Weinman simplified the original scale of 21 items by dividing it among four subscales: 'communication comfort' (4 items), 'distress relief' (6 items), 'rapport' (8 items), and 'compliance intent' (3 items) [9] . Patients indicate their level of agreement with a statement using a score that ranges from 1-7, with 1 representing 'very strongly disagree', and 7 'very strongly agree'. A higher score indicates higher patient satisfaction. The reliability of the original MISS 21 was previously established with a Cronbach's alpha of 0.93. In this study, the test-retest reliability after one month was 0.86.
The Short Version of The Barriers QuestionnaireTaiwan form (S-BQT)
Chou et al. developed the S-BQT to specifically measure barriers to the use of analgesics by cancer patients [10] , including concerns about addiction, disease progression, pain tolerance, fatalism, religious fatalism, PRN or 'as needed', concern about side effects, fear of distracting clinicians, and a desire to be good. The S-BQT asks patients to rate the extent to which they agree with each item on a scale of 1 (do not agree at all) to 5 (agree very much). A higher total S-BQT score indicates a higher level of barriers to analgesics. The S-BQT has a Cronbach's alpha of 0.86. The S-BQT shows good construct validity and criterion-related validity in previous studies.
Taiwanese Version of the Morisky Medication Adherence Measure (MMAM-T)
The Taiwanese version of the Morisky medication adherence measure (MMAM-T) was administered to patients [11] . The theory underlying this measure is that drug omission errors can occur for the following reasons: forgetfulness, carelessness, cessation of the drug when feeling better, and utilization of the drug when feeling worse. The sum of the 'yes' answers provides a composite measure of non-adherence. The total score ranges 0~4, with a higher score indicating a greater degree of adherence. A group showing a high degree of adherence received a total score of 4; a group with moderate adherence received a score of 2~3, and a group with low adherence received a score of 0~1. A Taiwanese sample with cancer pain verified the reliability and concurrent construct validity of this measure [12] .
Interpersonal Physician Trust Scale (IPTS) -Chinese Version (IPTS-C)
Development of the IPTS was based on the theoretical and empirical work by Dr. Hall to measure the trust relationships between patients and their physicians [13] . The authors conceptualized patient trust in five domains: fidelity, competence, honesty, confidentiality, and global trust. The reliability of this 10-item questionnaire was excellent, with Cronbach's alpha of 0.90 in both phone surveys. Good correlations exist between the IPTS and other measures such as clinician satisfaction. There are 10 questions in the IPTS-C with high internal consistency; Cronbach's alpha was 0.88 [14] .
Brief Pain Inventory -Chinese Version (BPI-C)
The BPI-C first part was used for this study to measure pain intensity. The first part of the BPI consists of four single-item measures of pain intensity with each item rated on a scale of 0 (no pain) to 10 (the worst pain I can imagine). The BPI-C has a Cronbach's alpha of 0.89. The BPI-C has also been found to have good construct validity with the original BPI comprised of the two dimensions.
Pain Management Index (PMI)
The PMI is based on WHO guidelines for treating cancer pain. The PMI provides a comparison of the most potent analgesic prescribed for a patient relative to the level of that patient's reported pain. The PMI is computed by subtracting the reported pain level from the analgesic level [15] . Negative PMI scores are considered to be an indicator of inadequate prescription for analgesic drugs and pain management. Scores ≥0 are considered to show adequate pain treatment.
Procedures
A research assistant approached patients to describe the study and obtain their informed consent at the outpatient unit. If the research assistant observed that a patient appeared to be in pain or distress or if that patient verbalized pain or distress, the assessment or follow-up was discontinued until the patient could relieve their symptoms.
Ethical Considerations
This study obtained approval from the Human Subject Committee of Kaohsiung Chang Gung Memorial Hospital. All the participants signed a written informed consent form.
Data analysis
Statistical analysis was undertaken using SPSS 18.0 (SPSS, Inc., Chicago, IL). To identify the predictors of patients' satisfaction with their clinicians, we verified related predictors with a stepwise regression analysis. We used a hierarchical logistic regression model to analyze if patients' satisfaction with their clinicians can have a positive effect when patients are hesitant to use analgesics due to their beliefs or misconceptions. The logistic regression was used to examine the relationship between barriers to using analgesics and adherence in higher versus lower patient satisfaction groups. Since patient adherence was treated as an ordinal variable in order to determine the cut-off points for patients with low adherence (i.e. score = 0-1), moderate adherence (i.e. score = 2-3), and high adherence (i.e. score = 4), we only chose patients with pain greater than 4 for the analysis because patients with pain less than 3 tend to be less likely to be prescribed analgesics [15] . All significance was assessed at the level of P < 0.05.
Results
Demographic and disease information on patients
Demographic and disease characteristics are presented in Table 1 .
Patient satisfaction with their clinicians and their pain intensity
The mean score of patient satisfaction with their clinicians was 5.16 (SD = 0.48). The minimum score was 4.19, and the maximum score was 6.38. The mean score of 'rapport' was 5.42 (SD = 0.62). In the 'communication comfort' subscale, mean was 4.65 (SD = 0.68), and the lowest score of all subscales was for 'compliance intent', with a mean score of 4.40 (SD = 1.02). The mean score of patient mean pain intensity was 2.57 (SD = 1.36) ( Table 2 ).
Predictors of patients' satisfaction with their clinicians
To select related variables for inclusion in the stepwise regression model, we first carried out a Pearson product-moment correlation analysis to determine correlations between age, education, Karnofsky performance status score (KPS), patients' barriers to analgesics, patients' trust in their clinicians, and the patients' satisfaction with Descriptive statistics KPS = Karnofsky performance status score NSAIDs = Non-steroidal anti-inflammatory drugs their clinicians. The results showed that age (r = 0.13, P = 0.02), patient's barriers to analgesics (r = −0.11 P = 0.05), and patients' trust in their clinician (r = 0.55, P = 0.000) were significantly correlated with patients' satisfaction with their clinicians. The pain management index (PMI) also entered into the stepwise regression model to control the effect of pain management. In the regression analysis, variables of age and patients' trust in their clinicians were analyzed by stepwise regression. Variables that significantly predicted patients' satisfaction were age and trust in their clinicians; together, the two variables accounted for 33% of the total variance (Table 3) .
Determining the significant role of patients' satisfaction with their clinicians between barriers to using analgesics and analgesics adherence
The results showed that pain intensity (t = 2.28, P = 0.02), patients' barriers to analgesics (t = −5.05, P = 0.000), patients' satisfaction (t = 3.06, P = 0.002) were significantly related to patients' adherence. In the regression analysis, variables of pain intensity, patients' barriers to analgesic use, and patients' satisfaction with their clinicians were analyzed by a hierarchical regression. In step 3 of the regression, variables that significantly predicted patient adherence was patient barriers to analgesic use. Moreover, patients' satisfaction with clinicians predicted patients' adherence to medication use in the step 4 (OR = 3.10, P < 0.05). With the increase in patient satisfaction, the probability of patient's adherence to analgesics in higher groups increased 3.10-times compared to the lower and middle groups. The results showed that in step 4, presence of an interactive effect was significant (OR = 0.12, P < 0.05), which means supporting patient satisfaction was a promoting role between barriers to analgesic use and adherence (Table 4) .
Relationship between barriers to using analgesics and analgesics adherence in higher vs. lower patient satisfaction with their clinicians
Patients in the higher satisfaction group (score ≥5) reported a significant relationship between barriers to using analgesics and analgesics adherence (β = −0.52, P < 0.001). The results indicated that patients with higher barriers to using analgesics reported lower analgesics adherence. However, there was no significant relationship between barriers to using analgesics and adherence in lower satisfaction patients (score <5) (β = −0.13, P = 0.20) (Table 5 ).
Discussion
To our knowledge, this is the first study which uses comprehensive measures to investigate cancer patient satisfaction and further verify that patient satisfaction is a significant factor to predict and improve patient analgesics adherence. Patient's misunderstanding of pain and analgesics decreases analgesics adherence, but satisfaction with their clinician abates the hesitation to take analgesics or not taking them regularly. Our results indicate that when barriers to analgesics increase, the probability of patient adhering to analgesics in the higher adherence group decreased by 38% (OR = 0.38, P < 0.05) compared to the lower and middle adherence groups. However, when patients' satisfaction with their clinicians increased, the probability of patient's adherence to analgesics in the higher group decreased by 12% compared to the lower and middle groups (OR = 0.12, P < 0.05). Meanwhile, the study identified significant predictors of patients' satisfaction with their clinicians, which included PMI and trust in clinician, and these accounted for 33% of the total variance. In this research, the relationship between patients' trust in their clinicians and their satisfaction with their clinicians indicated a moderate correlation, accounted for 30% of the total variance of predicting satisfaction, and was the most important predictor. In a large study by Baker et al. investigating 732 outpatients' trust in and satisfaction with seeing the same clinicians in the UK and the US, findings showed that patient satisfaction was moderately correlated with patients' trust (r = 0.53, P < 0.0001) [16] . This shows that patients' trust in clinicians is one of the key factors in predicting patients' satisfaction with their clinicians (β = 0.49, P < 0.001). Patients' trust in their clinicians is one of the very important core elements in the quality of the doctor-patient relationship [17] . Another large study (N = 414) investigating possible factors predicting patient trust found that trust in clinicians was significantly associated with patient satisfaction. Satisfied patients felt that their clinicians had compassion and professionalism, and there was good-quality Step 1 βeta
Step 2 βeta
Step 3 βeta doctor-patient communication [18] . Trust is a prerequisite for symptom control, and health professionals should allow the patient to feel empathy, a professional attitude, and a willingness to communicate [19, 20] . Further research is needed to determine the relationship between cancer patients' trust in their clinicians and cancer patients' satisfaction with their clinicians. Failure to manage cancer pain is often the result of patients' concerns about analgesic use and their reluctance to report pain or to take analgesics in accordance with the dose and time interval prescribed by their clinicians. Patients' analgesics adherence influences pain severity; good adherence behavior is an important reference for clinicians during the analgesic 'titration phase'. Poor adherence behavior by patients makes it difficult for clinicians to determine if a dosage is insufficient or whether it is necessary to use stronger analgesics. In this study, we discovered that better patient satisfaction with their clinicians also directly improved patient adherence (OR = 3.10, P < 0.05). An increased level of patient satisfaction with their clinicians made patients more willing to comply with analgesics and thereby relieved their pain. It could be seen that in addition to providing patient knowledge of analgesics, having a better clinician-patient relationship may be necessary to improve pain management.
In past decades, research focused on improving patients' beliefs regarding pain and correcting patients' misunderstandings regarding analgesics for improving pain management [21] [22] [23] [24] . However, there was no consistent conclusion as to whether these measures improved patients' analgesics adherence or pain intensity [25] [26] [27] . In two large systematic review studies, only a very few studies investigated patient adherence behaviors in taking analgesics. Results from the aforementioned studies show that it is necessary to reexamine the assumption that patient adherence behaviors in taking analgesics can be improved by providing patients with accurate beliefs and knowledge. RCTs based on this hypothesis have not had consistent findings. Furthermore there were no significant improvements in terms of adherence or pain intensity reduction. In this study, we verified that patient satisfaction has an important promoting role in enhancing adherence behavior which ultimately resulted in improved cancer pain control.
Results of this study should be interpreted with caution due to a number of limitations. Potential factors that were not included may affect patients' satisfaction, such as patients' expectations of their clinicians, the duration of time in oncology clinics with the same clinicians, and how much time they spend with their clinician. Additionally, middle-aged cancer outpatients were recruited for the study, and inferences of the study might not apply to cases of elderly patients, hospitalized patients, or patients who cannot selfadminister analgesics. Furthermore, a longitudinal design and longer follow-up would be required to understand changes in how patients' satisfaction influences analgesics adherence over time.
Conclusions
Cancer patients' satisfaction with their clinicians can have a positive effect on changing analgesics adherence behaviors when patients hold incorrect beliefs about pain and analgesics. While cancer patients' incorrect beliefs about pain and analgesics may lead to non-adherence to analgesics, cancer patients' satisfaction with their clinicians may improve the adherence to analgesics. Once patients' satisfaction with their clinicians is high, patients' adherence to analgesics often improves significantly. Patient satisfaction has an important role in enhancement of analgesics adherence behaviors and could ultimately result in improvements for managing pain in cancer patients. Table 4 Test of the significant effect of patient satisfaction with their clinicians on analgesic barriers-adherence (N = 129)
Variable
Step 1 B/OR (95% CI)
Step 2 B/OR (95% CI)
Step 3 B/OR (95% CI)
Step 4 B/OR (95% CI) Hierarchical logistic regression. Reference group: low (score = 0-1) and middle (score = 2-3) adherence groups. OR = Odds Ratio. *P < 0.05. **P < 0.001. 
